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immzti mmm 

i ] mmRTfmmo^mAtf 5x10 18 atom S /cm 3 j^rfio^©^ 

mAft 1X10 19 atoms/cm 3 J^Tl?S> »J > 

^fcssiftiB^ {110} MT&u. »^-r«*sa*s©wett^<if5ifc«ixtt 
bus#5~4 omtfty, *MSXttHKe5Jc#j^s-c**3 

[Sf#^ 2 ] R|R2fctJPMiR<Z)^JI*« 1X10 18 atoms/cm 3 J^Tfio^©-g- 
J£4#5 X 1 0 18 atoms/cm 3 J£*TT-& »J , ±feSBBlRl®3^ {110} ®^&»J 

. gi^^§M^ora-e«^^«[X«^ffi^ifiic*fLT7 o. 5° vmmm 

RJStf 5 ~ 4 0 nit* y , 

[fflf*^ 3 ] fitfRXtf 5X10 18 atoms/cm 3 ^TE.O^©-g- 

W*#l X 1 0 19 atoms/cm 3 J^T"e& U , 

£&&ajrni®# {110} ®T?&y, 

»^*«§a«2a)ra^tt*#*wxtt«ffia;«tc»uT7 o. 5° ©mifgw^ 

U 

fttS¥#tt&lIK £ ^ -V * JVMf&m® ttWm h > 5? X * T?« # $ *i 

®§& & ^ f § 3 £ £ 4: -T -5 ¥#£M£So 
[»*^4] &3&&tfg3lt©-£W*# 1 X 1 0 18 atoms/cm 3 J^TE.O^©# 

X 1 0 18 atoms/cm 3 J^T"e& { ',K 
£fcSB!lRJli# {110} ®T*&U. 

»«-tsj|gs*6©ra"ett^flf3&wxtt*flif«itttc^uT 7 o. 5° <Dmmm& 
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m&zmtz z. t zmwt ts^it. 

mmffign&^mikmmicftVTm^m^xQ 00-120 ot®f2» 
s^t- * r t z^mttzM^^m^mm^m^m. 

i«iat2^i{j:9 oo~i2o o°cxfifc>ftz>zt*!&mtt&%§&vk¥m 

[m&m 8 ] n ^ 5 nmm&Tg KD^-rnfr 1 scfc^r, 
mmmzmmmummxitmm^^mmz 1 oppmj^T^L^M^#H^ 
* xfiiofrz z. t zmmt t ^^^m^m^m^m^m. 

mtemm<Dffi&ftz®&tzMMKmzmMtz>i:nt. 
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f$2mmmn Lxmrn^m^m^mmizMLx^^txitm^^mM-t^ 

m 2 mmm tvx mmmMk®. *mfcmm izm l x m&yt x it^x-M * mm -t %> 
m&m 1 1 ] m^m 1 0 k&^x. 

Bata^3^«isj±9 00-120 o°cxfr*>n&z.h*mnh-tz>%im®L¥mik 
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mum* 

*3 ft Z> 3 £ & #3* £ -T § ¥^#§§»£> #Sg#i£= 

lit, 

fiffa^^ft^^lKtC^bTM7T:#H^*^9 0 0-12 0 OTC0l3^ 
#*Ktc^S*SXSi:, 

^ 2 m&m thx t6mm&&¥m<*mm * ic*f b t x itm^-yt z mart 
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Sigh, 

9] 8CfcV*T, itf££3&&3lti:9 00 — 1 2 0 0TCt 

t±iift^«i®««S: 1 0pp«JKTi:Lfea7c#HtC»f *efft>ti«ii:S:#ai: 

[^©fNffl&M] 
[0 0 0 1] 

SUS-e&y, WtCjgattSliRISSrfaMLfcWJKh^^S;^* (Thin Film Transi 
stor: TFT) T'mfS.'? <Dttm-%mtzm'?&. 

[0 0 0 2] fcfc, #fM*&C&V^ ¥»ttS*fcfcJ:4M!*##tt&fUE 
L-C«ffii-Sl£iI^«S:fi-r*>©^**. tot, TFT0$Dt¥{t:©^i 

[0 0 0 3] 

FT©W*&#^38fCii«>e>*lTV*S„ 
[0 0 04] 

* /b <Z> nam feM * ti r v % & . 

[0 0 0 5] 
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$£tt«fcUfcTFT#te$fS*i*CV*& 0 
[0 0 0 6] 

#fflJ8AMu 5{f9^il«±K:«§atta3liJIjiS:#«fc«)©tt*i:LT#Slf¥7- l 

[0 0 0 7] 

r ©ft«rttM«C7C5R©f^M K <fc *J #a*3£5ffl«©ieaffciB£ & 50-100 r 31 £ 

Ttf&;i'i:#«ft6-e&*K jfeSfttcM-rs^ia* i/s~i/iok:* £4: 

[0 0 0 8] 

LfrLfctf TFT^|fi*fIS&K:MLTt£3fe©L S I lCEitfc-r&[H|{&ttfg£M 
«Sr»fe-rK:+^«:ttlBS:^-r« TFT 3 £ tfB3ifc:R8itCfc otl 

fee 

[0 00 9] 

*ga4 £ ##*K©#p^jeatt i { £ #**»ES:#i'r. 

[0010] 

fit, ^g^W^^a^^ftiiJKXttllKWfemiea^^flsStflKS:^^*^ 

j&f&mmt. Lxm-t&m&ffiteT FTzmmz-&> ^©t f TT?aati*ifcisi&& 

^ -t" <5 iStttB * % -T £ d i: & mil i: "T s . 

[0 0 1 1 ] 
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[0012] 

mmu&&¥mftmmizttVTm^m%tpT* 9 00-120 0 -cam 2 mm 

[0013] 

m wz-itwtit&mm #3S^3n5ffi£T*>n«&<, jy^ic^g 0 o~i 

200TC b<tti ooo — i 100 r) ©fflSIBBfefffcti*. m 

mmmt&te < 3 &&>±, 3%— 1 mm, tt&mzi* 1 o#~ 1 i$ia#*j£ 

[0014] 
[0 0 15] 

#BBSH!(J!>i|$»tt, *fW7- 1 3 0 6 5 2-S&«Kffi*2ftfc&fl5&fi|ffl 
bTfilttf*#*Kfc^b, ^©^ H ^tt^##:Sm^*fUT9 0 0-12 0 

[0 0 16] 

x * ;i/ ^ - •& 1 1/ e> * -r * ¥##m^-<d mmm^mm <Dmm-c* & & „ 
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[0 0 17] 

a*^So x % z mm * z z. t ict o t &&jm & ff e> a mm&it 
-e <z> nt & 11 & w- s 3 £ # -e ^ s „ 

[0 0 18] 

#*R ic g<f fc $ -fr £ IS £ . 

lit, 

[0 0 19] 
[0 0 2 0] 
[0 0 2 1] 

£ £ L » X tt?5*#3fe Mitt- zmtybO^^fr*?- #&Ht? & & . 
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«nt^tR3&fctiSBriBtt««S)S^e>T?**. mm^&nitmmumtfe oo~8 

So x^j/vi/-f-x^M-ci^iist l o o~3 o ObJ/cid 2 

[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

^tttctt, ^JECVD*££ffiv\ fill^tbt, Vi/^y (Si 2 H 6 ) (ffiSk 
2 5 Osccm) % /\U i>A (He) (M3 0 0 seem) £ L£ e ££&M£4 6 51C 
. fft&B£©E7j8:0. 5torr£L£ 0 
[0 0 2 6] 

, if- x*/b 4 0 OmJ/cm 2 T'&U, I/— »f-)t©/t;i/^(gtt 1 

5 0nsecl?&£ o 
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[0 0 2 7] 

T<D£?KLfc 0 #H^&1 0 0%©7Ml£:U *^»7 0 Otorr, y~ -Jl 

iggiiiooot, r— -;v^r^li2 5^i:Lfc 0 &33^y^-;i/#t3Stnc, 

[0 0 2 8] 
[0 0 2 9] 

iar--^ifra)»se^3Rifi;©AFMjcj:5iH««s:^u 01 iic^t-- 

^«©*gatt3liRK©AFMK:J:*fi«litS:m'r. fefc. «*«HttBllO, 0 
[0 0 3 0] 

[0 0 3 1] 

^©^MSr/tMffc-f 5£#>> A FMi©il$ ©Histogram (t^^5A) 
$:Ifllbfc a 55tCr©Histogram^^<Z)Bearing Ratioffi^fc^ffi L/fc 0 Bearing 
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[0 0 3 2] 

0 1 3, 014 iCAFMt©il$0t7, h ^.khBearing Ratioffi|fe§{ 

c si 3«i^mt— -^a&o^-^T&y, tx h^A<z>tr y^ttfcj:* o. 

&£<fc-£0. 2 0nmt'feS o 
[0 0 3 3] 

AFM{Cj:|)I^f|5»l. 5A*n»Xl. 5 ^ m-efe^> 0 Bearing Ratioffi^i: 

ttUX h^AOf-^CMIi^ilfcffllS-efeS. 013, 01 4 ©to 

tt^s e> ma u % <D7?Zb y , ©®t*^Il 

IC£&£#J"£ (%) §r^bTV%^ 0 013, 014lCfc^T, ^=yy^(D 

£MVtt-tyk¥-mZP -VM (Peak to Valley, ©**ftfc«/.MB©M#) 
© l/20f$:gt 0 
[0 0 3 4] 

-^/|&tfeCD3l3Wfl;K:feV^T, -e-tl-^tl 1 0 <Dffl& (1. 5 jch 
XI. 5 a«CD^0>M«) "CAFMfllfefijKU ^-m^M^cT^^" 1 (P-V 
m) iCfcWS Bearing Ratio£|faj Lfc. #M^fI^tC;J3tt& Bearing Ratio*:*- 

[0 0 3 5] 

013, 01 4©fta»&Jfc«rrs*:, Wfir--;i/«r©iSS^tt<sas«K:« 

AteP -V© 1 /2 CD&glC*f LT*Jjft5ftrfcfcoTV*£. ZL (DZ. t. ^Bearing Ra 
tioffittfr &&&lC3ljWT?£<&. 
[0 0 3 6] 

iS3#2 _1 (P-V) iCfctf ^Bearing Ratio&0 1 3 2 0 %T*& 
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[0 0 3 7] 

ing Ratio-ejfeSffc'U £ 2 -1 (P-Vffi) Bear ing Ratio, 

w?>ffi&o>m&ffl$v:i3^Xs «s 2" 1 (p-v«) ©s&bk&s 

--;i/^(7)j^li2 9 — 7 2%h#t5t£*l£ 0 
[0 0 3 8] 

ZlOBearing Ratio(Z)ffiffll±EI 1 5 ©iffiff-r— * ^ £>fgj£ Lfc*)©^* 
»h 2" 1 (P-Vi) {CfcttS Bear ing Ratio£>5piM± 3 a^OTLfeit 
Bearing RatiotilSS©«^:ffi^e>*aiLfeffl^feS. 
[0 0 3 9] 

x m s t m^mom^-® 1 / 2 ic & § m * & s m 

3©fI^©f^«)S#J-^^2 9-7 2%^\^^fcb, JK*®©0»<3!)]I 
§15 SJK^j^tcr S Z. H #T? # § . 
[0 0 4 0] 

*nm-Vl$l!^UT--frm ©Bear ing RatiottHHMgJUJ: *J < 

£*U ffi?ST — -;i/^© Bear ing Ratio&2 9~7 2%. f^ftlcfcj:3 5 — 60 

[0 0 4 1] 
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mmm m&¥mi*mm tc m l x s\ u ? > & & Mtg# * xm 2 

[0 0 4 2] 

r(Z>^tCfcV^f£2iy{t ! 3I&9 00-120 owumxftfrti&o ZKDJin 
[0 0 4 3] 
[0 0 4 4] 

mmmii xmnrnxiz, ^m^m^mmvxmm±izTFT^m-t^>n: 
miz-o^xmm-tz* mmizitmi zm^z* 

[0 0 4 5] 
[0 0 4 6] 

wummm (siox) , gfcg&iig (sixNy), mitmtmmm (sio 
x Ny ) % mtTjv=i-y<um (AixNy) ©v%-f ti^u < »«ne>©«tsiR 

[0 0 4 7] 
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[0 0 4 8] 

i^btisi^igi:tt6S« i o i #mm?££e>, mm^-i - 1 3 0 6 5 2 
#HH^#^tco vnt & m&mz mm l t & & © -em«g<z> * £t&9!-r & . 

[0 0 4 9] 

Jf*MT'Wl^i:bTyi/7> (Si 2 H 6 ) &fflv*fc„ MCVD 

, n &t£o mm) n^-Dt=.^mm<Dmmzmm&nzmm-tz> 

[0 0 5 0] 

*a}iA«IiS^i*©5iS^ 5X10 18 atoms/cm 3 J^T L < « 5 X 1 

0 18 atoms/cm 3 J^T) . mm&m&tf 5X10 18 atoms/cm 3 J^-f < & 5 X 

1 0 18 atoms/cm 3 J^T) £fcS«Kl*Jl#&*£&«JlLfc. ^MtcI^« 1 
X 1 0 17 atoms/cm 3 aT^^<5m^^Sbfe o J&jg^T* CI <D$l&ig|g<f S £ L 

[0 0 5 1] 

y>5r;i4&?£?££*li 0 >=i- hffiJCfc U^*E>U 4 5 0 °C 1TO1©*1JK15: 
[0 0 5 2] 

flTf©t, *?Stt#H$U *^#H&*fctt|fcilS#H5&lC;i3V*T 5 0 0~7 
0 0°C (^}CS5 5 0~6 5 0X;) ©MT'4~2 4 1$m<Dmf&ti!M*:lKl Z. 
T*§&tt&*Ri 0 2 i<3D*§Stt^*K l 0 2 lzi*-y >rfrifi l x l o 

18 ~ 1 X 1 0 19 atoms/cm 3 <Z)^i^-r^#-tS 0 (Ell (A)) 
[0 0 5 3] 
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[0 0 5 4] 

K't'lC^V — ^ASr^S-ftfeS/U (Si x xGe 1 _ x «KX<1)T 

^A»fiK:^**l*^V-^Att5ato«ic%J£ilTi:«iS«tCLTfe<3i:*«M* 
[0 0 5 5] 

^y^;i/J^^=iA;i,b (Co) , ft (Fe) , rt'rWi* (Pd), 
B± (Pt) , m (Cu) , ^ (Au) £V%ofc&^MAM<2M^7GfPt£fcte>F 
(Ge) , »(Pb),i (Sn) fc^ofcfc^tt&S! 

[0 0 5 6] 

El (B) ) 

[0 0 5 7] 

Z.£>m<D l/--tf-X^;i/^-li 1 0 0 — 2 5 0mJ/cm 2 ©^#T^?e> l> 
[0 0 5 8] 

9 0 0-1 2 0 0TC (#£L<&1 0 0 0~1 1 5 0t3) 0>ffi|£«BH©8MQ.JlX 
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nzfi^to ^mmmx^tT^mmmM.^ 1050^ 2 o^©m«$:^o 

fe." (01 (C) ) 
[0 0 5 9] 

Mjimm^t ittt*i#H^ y^-y^mu TK^xiiy^^-ysr-g-t? 

[0 0 6 0] 

OH1) £>$g££ 1 OppmJS^T L/<«lppmJ^T) IC bT < r £ 

[0 0 6 1] 

iQlT^ttSiHl 0 4Wc o *£IM£3l*l|g 1 04&9 0 0-1 2 0 0 °C 
[0 0 6 2] 

zmm-tzmz T^mmm^ *x<d mmm &f?oT^s#, iSttJi 5: 

[0 0 6 3] 

fttHiftll^lfotSffill 0 5©^M(C1 0nmm<DMtmm&l 065: 

m^bfc. ^©Blftiiil 0 Btt^-hJfilWKiibTlllB-rs. m«« 

te5nmtf)j?££{-mM*J 1"Sfett)|!l^tt3 Onm^^ofc. fi^lfttC5~4 0 nmj? 
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[0 0 6 4] 

^#-->**JCj: hWMl 0 7 Sr^bfeo (01 (D) ) 

[0 0 6 5] 

[0 0 6 6] 

HI (D) <Z>4KJB#fc&ftfce>, NM**ftXttP^#*tt&tt^S*l#»& 
*M«>«a^«#T&j£Lfc. **ft«tlilX 1 0 18 atoms/cm 3 ©a^-e^ 
[0 0 6 7] 

>f- hSUl 0 7(Z)^ffitC5-l OnmggCiV^ftiill 0 9 

Iio 9©^tci± % r^<z)-!^>r Kft-;i/Miitx^>^h^yt-^i 

[0 0 6 8] 

) ODttJSB&fcfc. 
[0 0 6 9] 

^MkMmmmzm^&z. £*)-vg 2> a torn. ff-vmtmufw^M. * 

[0 0 7 0] 
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X 1 0 21 atoms/cm 3 £t-£#;i*UC|$g^^££*M&&V^ 
#DX^{C«fc *j V-*f»l 1 1, FW>f€l 12, LDDM^l 13Mf 
^*;W£j&M^l 1 4#H£Lfc„ (01 (F) ) 
[0 0 7 1] 

[0 0 7 2] 

7£ic. ^-hB»i0 7, y-^if l l iMKM>Iii l 2®gffl}3 

^$tlfcift311$:^t, **ie>©3lIi&»M«*iirfc. fit, 5nnjg&© 

5#Jgj£3*lfc. (01 (G) ) 
[0 0 7 3] 

[0 0 7 4] 

re> KM l l 5 *mm,\stcib. 3;t;i/MIHSlfe„ 1 

[0 0 7 5] 

^#tC*f-L/T*3R#H^*^3 0 0 o C2^ra©7T-^XT--;i/§:^TV>. tK 
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[0 0 7 6] 

r-^LT, mi (G) JCaVr#fcTFTtf*§&*lfc 0 ^H^MT'^Lfe 
*M&S&flHX g) £ <DZz.fr ic & A L T =b £> KB tt v \, 

[0 0 7 7] 

**lS#*fK«JiftK«:, m«©IS^5X 1 0 18 atoms/cm 3 £AT 
L<|j;5Xl 0 18 atoms/cm 3 J^T) > MS©3R&# 5X10 18 atoms/cm 3 J^T 
* L<&5 X 1 0 18 atoms/cm 3 ^T) © * * T'fe o fc. n y >T ;i/ & fifc < & 

Mattel X 1 0 17 atoms/cm 3 j£AT^&o£, 
[0 0 7 8] 

[0 0 7 9] 

&Jfi*^*>-ft*itfW— S^_ttcN^-v*;i/§?T FT £ P^-v *MT F t h 
[0 0 8 0] 

2<bic. 01 (G) ©filiticjis^T KU>f >BMSi l 8 fcm&toic&ifc-rsHSS 

[0 0 8 1] 
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[0 0 8 2] 

mmmm iz£z>mmT*mmzmm-tz>z\ttfT*%2>. hjc> m^mz^s^^ 

[0 0 8 3] 

«P#) ^att^^Ortl^StlTV^StjCDCD^feSlBl^lfj^ {110} ® 

•ey, {iio} ®tc^j55-t«ia«faE^^tiv\K:3snTv%s^ #«j^ttHr^ 

R±lc#*j? d i: ic & <g> . 
[0 0 84] 

WlZyjkl,t=.mT'2bZ> e 07 (A) JCfcV^. 7 0 1 ^£ < 1 

i o> A»tc*fjS-r*iii«f^sKy ht'^5„ «»©ia«fx3Ky h 7 o l itm^m 

[0 0 8 5] 

3XT% j&»T?lBS*lfcfiB«7 0 3 £j£*L 07 (B) &C^1" 0 07 ( 

b) iz^k-tmiz. mtt^v7<Dtpfo&7 o 2izMvxmm^^ N7 o 

[0 0 8 6] 

n^mM^v7(D^M7 o 2^e>®#f*rf<y h 7 o i izm LT^^femm 

0 4t, m^MlfiRIJx U 7<Z>tf»'i>J& 7 0 2 hEItf^^^ h 7 0 5 t?:g 

^ h 7 0 1 ®j£#y W:*gJS± 2° J^ft©^H(ciK;£&z:£:{c&£ 0 

[0 0 8 7] 
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[0 0 8 8] 

v^ icMHiaiija y tcurtg l fcsafli-e^ h x v% & is izmn & z. t & *it s . 
BP'S, &£fclll®ftic^£*i£#£<z>ifl (iAi:^) 0t&?£te<z>&£S 

[0 0 8 9] 
[0 0 9 0] 

±2° (^§?^ictt±i.5° jkw, ^^L<ii±o.5° <Dmmxm%f* 

[0 0 9 1 ] 

fcfc, fiIi*«<iio>(l©il^ JfcSffiftc^ti&^tffcili: Ittt <i 
1 l> mifimtf *i%i©SIWiMIT'» <1 1 l> «|H±*« 

7 0. 5 (Xtt7 0. 4fcVOSfc*>&*) ©IS«# & o T« L fc*gBffi### 
<Jie>*l5. 3©I^^iW7 0. 5° ±2° <Dm$RftZ*>-oT^Z £.3$ 

[0 0 9 2] 

0. 5° (Z)HI^BB^lcfe§f|!i*^^llI^<D^'ffi^4 0 #1* (JIMlftC&S 0 
J£*f*I> *?*U<M:i 0 £*F*j) TffcS a. S. 
[0 0 9 3] 
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£fc> *§a*fc#fcHR-TEM (ft&ftffi3£&$!tt : 7 : Jgtttt&) tCfcUtHiSLT 
[0 0 9 4] 

Characterization of High-Efficiency Cast-Si Solar Cell Wafersby MBIC Mea 
surement ; Ryuichi Shimokatva and Yutaka Hayashi, Japanese Journal of Appl 
ied Physics vol.27, No. 5, pp. 751-758, 1988j lZMM,£tlf=. Tpianar boundar 
y J 

[0 0 9 5] 
[0 0 9 6] 

«f£*nhi c^a®ic^a:^ft) # <i 1 o> «t? {211} giass 
& s /\° ^ * - # & »k 2 v * « 4f SE-^tt© a v t^srt e> *i 

[0 0 9 7] 

*ffiMA««*««W©*S!S:IIJ6LT#fc3eatt3l3glRtt, *ga«fc#©J&£ (9 
0%J£iUb, JftS!»JCtt9 5%JK±) ^2 3©^^, fip-b {2 1 1} M£km& 

[0 0 9 8] 

no(Z)^a«E©rajc^3*ife3Kaffi#tcfev%T, m^©^^®®^^ u 1 

0} t*&£«-S\ {ill} mizMfatzfe^mtfte-tftZd £.irz>}i. e=70 

.5° <7)B#&C2 3 ®^j£l|fili^fc5 3i:*<&S>*lT^S. 
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[0 0 9 9] 

0. 5° ©#£&=fooTifcRUfc, BP"5*g&ft## {2 1 1} 3RHffi#-e*&|g 
[0 10 0] 

0= 38.9° CDB£C&2 9 CDMj&!|&#£&£#\ d CDMtei&<DmMt$L& : b 
[0 10 1] 

sniKttir^fa^iRtt {iio} T?i»oT^<&»#icfcj«>T, j&mmizm^T 

[0 10 2] 
[0 10 3] 

££££>IC, mi (B) K:^i-3S7C»H5CtC^WSI»«LaxSK:J:oT*g||«iErt 
[0 104] 

lO^BSOlttS^kr^^fiM (Electron Spin Resonance : E S R) IC 

SHlK©^tr>a5Stt^3&< 5X1017spins/cm3 J^T (#*U<tt 3X1017 

spins/cm3 ttSrt^tS. fc£U 3 ©tHJSIStt3S#"r SSJSSliS 

©fctfiisjMcjfi^©-e % ^is©^tr>ssstts e>KHSv^^«sns. 

[0105] 
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[0 10 6] 
[0 10 7] 

T'ftm^tlt-T FTi±I#^Ml&MV^cMO S F E T £Ett*-*«&# 
[0 10 8] 

(i) ^>f7f>^tt« (*>/*7S&^»;iR^.©iftactt) ©Ji^h^s^^ 

7l/>yi/n;b N ^ * TFTfcitfP^* MT FTfcti IC60 

~100mV/decade (f^ftlC&60~85mV/decade ) £/h£^ 0 (2) TFT0i^ 

mm<z>mm£&z> 4 mR%}$k®mm (#fe) Nf^*MTFn? 200-65 

Ocm 2 /Vs (f^6«HC&300~500cm2/Vs ) . P^-v T F T-eiOO~300cm 2 /V 

s (ft^WKtt 150~200cm2/Vs £#T^tBT?&S. (3) TF 

T<DMW)m)±<Dmu£&z>i<g^'mnm (vth) Nft^^iTFTt-o 

.5~1.5 V, Pf •Y^MT F TT'-1.5 — 0.5 V £/Jn $ < Z> Z- £ tfT*^ Z> „ 
[0109] 

[0110] 

„ 'J > I/ - ^ t ttCMO Silt^5 >f - ^ iS&&tIS 'J 

T F T<D*f4 h^B^^O^JP : 30nm^t^50nm T F T <D>f A Y £ : 0.6 a m 
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[0 111] 

ifcLS I0J&<Z>TEGtf>-oT*&££/:7 h ZftmVTMftM 
[0112] 

[0113] 

&&£oT=fc.&V^ ^(Z)#^lCJi. #^5p7- 1 3 0 6 5 2^&m(DmMW2K 
[0114] 

lit (^#»H»J1 Srffofc. 
[0115] 

0 18 ~5X1 O 18 atoms/cm 3 @g£ % i£««WlT*tSft b fc«^lC«/*T 1 ffig 
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[0 116] 

1&.M £ -t Z> r £ T- - v >r ;i/CD#n£ Mm7tm<D^M<D 'J? & v a ?£<f±Jg £ # & r £ # 

[0 117] 
[0 118] 

-tl/T, mMffll-eWlWLfcmi (B) —Ml (G) tT©It^lTTFT5: 
Jg/fcUfc. LTJ^lR3nfeTFT2&tJt-€-©«a:TFTT?j|a**lfelHl»tt|lilg 

[0 119] 

(HJSfll 3 ) ^H»JT'», mtfeW 1 2 iCfcVvT 9 0 0 ~ 1 2 0 0 

o 

[0 12 0] 

AO>!f>5t^$:-^tf#H^i^lcS^. 700-1 150 °C (-ft^tfjlCli 9 5 0 ~ 
nooic) o«lig$:0. 5~8^ragSfr-3i:v^«fifc^e>^»;fio. 
[0121] 

*^#!i^ttiftiSfcta^*^i:&a^Lfe^^4»jc«i3iai«&tt^. 9 5 o°c 1 

1 X 1 0 17 atoms/cm 3 ^TKi;T(£^&3£#T'££o fcfc, 1X1 0 1 
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7 atoms/cm 3 tfj£&S IMS (MA~?X4 * l/ftffi) T*2bZ>frtb. H^tSlXl 
0 14 atoms/cm 3 ~ 1 X 1 0 16 atoms/cm 3 < £> VN©^^T'#^-T £ *l£o 
[0 12 2] 

£©/M3$*>7fi3RJCJ:&;f U >^Xjg&9 0 0 — 120 OTCCDjfiftT 

Xgfc^y * U :/yx@fc&&;taS:ii:fc«rt6T?S>*o 2taR#BB&cfi 
ICO. i~5wt%©7\n$*>ft;!KJR (fettle tt«Hfe*JlO Srffl-&bfe#H»(fi 

T'9 0 0-1 2 0 O^CDiWax^^f^imv^ MtS#B^TV\ O >f>^3lt 

[0123] 

#fe$S7t;lit<Z>it|gte 1X10 17 atoms/cm 3 JgATlC^-e®M$tlS©-?? 

. ii7ci©#«{cj:otTFT#tt cm^ymmm) 

[0 12 4] 

(2116014 ) ^^jfeflHTftt, £&6609 1 XttHJSM 2&Cfc^T900~1200 
[0 12 5] 

U *®±£IMt3£ilJ«^fc&v;**2 0 2 f UT, fO^lt- 

WM5:5 7 0 o C14liriibfc 5 rOllill (JgSftXS) JCfcoT 
*)«fifl«2 0 3 *^, (0 2 (A) ) 
[0 12 6] 

mz. 7^^ 2 0 2 5f©it7^^tltlSMLT 1 5S63^f>jg«*lfe7Clll ( 
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m.' m l mmmmte£&ft<D£<Dmte^m*m^T&m£>&\^ m2 (b> ) 

[0 12 7] 

£V$&Z.iHZ-tZ> B >fy#V ytfmm2 0 4 IZ^^ti^V X10 19 ~ 

1 X I 0 21 atoms/cm 3 t&£^llC^iD*£igti5L£o 

[0 12 8] 

^*'J>yf«2 0 4&^bfcft, 5 5 0-7 5 OX: (|f*L<tt6 0 0~ 
6 5 OXD) ©S^fflT'2~24^ (^tb<S8~12TO ©IMSS:^ 
e> Z.£.H>fy # U >^Xig#&£;ft£o #HJ6#lT*Ji 6 0 0 TC 1 2 B$H<Z)ggtftl& 
X@&frofc. (0 2 (C) ) 
[0 12 9] 

m&&M&2 0 3 iZ^ZtlT^fr-vTMttfv * 'J>»20 4 

2 0 5#*#£*l£ o i©«*Sffi«2 0 5tf»tCg-**l* — y^r^/IRStt, 1X1 
0 17 atoms/cm 3 J^Tl?feo^:o H»J 3 T ^kE^^^IC 1 X 1 0 17 atoms 

/cm 3 #3a«s ims (mMzr.fc4*yfrtir) T'&Sfctf). ^BRictti X 1 0 16 at 

oms/cm 3 JS^-F< £ T*&<£M£ tlT Va£ fc^^lStlS. 
[0 13 0] 

#CtC, ;^-->iT&IbT«ia*««2 0 5©*t!!i:5}Sttl2 0 6, 2 0 7 
Sr^bfeo -£LT. *If H^*t:feV^T 1 0 5 0 1 1 HflCMIIg^f! 

v\ &&mmffi<D¥Mit£.i&gi i v£<Dr&w£.itft^f=.o torn, m^m^mt^mm 

[0131] 

•5^e>T?«>S. *^J6«©«6Kl^'y * u >yM^£^:£cl&*l,Tfre>7^fiiy- 
-;l/<M^ofc##^ ^**;wgj&««K:u >#«A0&vx©-eM* lv*. 
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[0 13 2] 

i^btH2 (d) mzmmmiizBLtcftmj:mz'&-DTT 

EE O^&m £ ttfcl £> © & V n „ 
[0 13 3] 

02 (D) (*!7--;Hi) Sff^lfflCieStt3l3RJR 

[0 13 4] 

(0 2 (b) 2 (o ) zfiomizmz (d) © 

Wli^^oTtit)&VA 0 t(Dm^iZlt—S.^r^^ 2 0 2£|&£l,Tfre> 

SI* 5 ***. 

[0 13 5] 

[0 13 6] 

£-fH;S&#Il ©f^J8XSJCfl£oTN^"V*^/MT FT 3 0 1 P^-v*;i/ST 
FT 3 0 2 P^*>l/MTFT©ftHKXgWKoV*TfcmtemT 
SBf&bT^&V^ ^jgtiN^-V^;i/MT FT^m— T^-5(Z)"e, fg'ftJflCSsfltl 

[0 13 7] 

^HT03 (A) £>^Jffi£#fc 0 Nf^^MTFT3 0 1 ©y-ylflggj 3 0 
3 &t>* KM yffi$ 304 & 5X10 20 atoms/cm 3 ©a i gT* V > *lT 
^$tlt^l>„ Pft^;HTFT3 0 2©y-Xfi3 0 5^Fb-f 

> fll^ 3 0 6B5X 1 0 20 atoms/cm 3 ©?i ( g© U > t 1 . 5X10 21 atoms/cm 3 © 
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[0 13 8] 

(A) ©»5 0 0~6 5 01C, 1 ~ 1 2 B||^ (^HifeM"?? & 5 0 1 

mm) ©ifiin (^y^yvyii) $r^fofe 0 y-x««s o 3 

[0 13 9] 

„ *(Dt=.#>. ^V*)l]&mmi&tp<D— ^^JVmmitl X l 0 17 atoms/cm 3 J£*T ( 
fc*e><ttl X 1 0 16 atoms/cm 3 J^T) IC * T?<£«<* *l£„ 
[0 14 0] 

[0141] 
[0 14 2] 

04 (A) fcfc^Tl 1 tt*fi**®&^-tsas« (Sfcftg*K&f8ttfc-fe9Sy 
^ h K5>f 1 5 »*fftJiS«, 1 6ttFPC (7i^^^;i/-/U> h 

-9— M > 1 7ttte-5*&3ffi®»-e&«. fg##tjnuj& 1 7 ton*, d/a 

[0143] 
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[0 14 4] 

(A) ©K^-T A- m&l 3, 1 4 %«^i-«HI»©— (B 
[0 14 5] 

04 (B) lCfcV*T, 4 0 1. 4 0 2 liNf ^;i/§?T FT, 4 OSttPfr* 
MTFTT'fe^ 4 0 1 fc4 0 3OTFTtCMOS0»&i^bTV\6. 4 

>BB»4 0 5jWKW-£>tU M©CMOS[lIIS^TFT4 0 2 fc#«&fl&tC|&& 

OCI61I4 0 4. 4 0 6lZ¥-iB.fcmtLT<DmM : &%ilsT^2> 0 
[0 14 6] 

04 (A) ©HfRvhU^XEIftl 2 *ia»©-aP€:H4 (C) 

{C^fo 114 (C) 4 0 IteZ-ffrf- h*3iCDN?-^*/l/ST FT 

t«:5IlTFTt^»J, H3R««fttc^S<jK^*«tcLT KK >@2ifeS4 0 

[0 14 7] 

&M4 0 4©-aptcjii"ias*«aFi:ua*sp^^sti, *tm© 
i:^* >BBi»4 o 5 t.<Disn*Msbm&ti i mj&ts ti&o 

[0 14 8] 

livh'J *xE»i*K:Ktt£*ifc^*>l!»t4 o 5«y-x • Fi^-f> 
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[0 14 9] 

" tCX, f * >BS»4 0 5 S8ot»*S4 0 6#K^&tl, -Z<D±lZfctt&m 

mnre&&sfM&4 o 9#?£j&£;ti£ 0 nf^«^4 o 9 (Dmrnz^mm 

£ ± if Z> £ to ©X* £ & b T % «t> & V > 0 
[0 15 0] 

[0 1 5 1] 
[0 15 2] 

K^>f ^-iiis»^#jja3iia8&s:*^-rscMo sHj&tt^- hmmmomm 

£ M & iir -5 3 £ % nT IB 7? & -5 „ 
[0 15 3] 

Bf^V h U ^XEf^-e«T FTtCff jnStlS(gS&«JBE35>«i<Sv^©-e5 0~ 2 0 Onm 

*ft*llfl©&J?&3~3 OnmigiMiTFTJ: »J tf< 
[0154] 

}C&#*&?£ l II£M^£3£#^tg'r-&& 0 Mill 1998, SID, "Character ist 
ics and Driving Scheme of Polymer-Stabilized Monostable FLCD Exhibiting 
Fast Response Time and High Contrast Ratio with Gray-Scale Capability" b 
y H. Furue et al.-^ % 1997, SID DIGEST, 841, "A Full-Color Thresholdless 
Antif erroelectr ic LCD Exhibiting Wide Viewing Angle with Fast Response T 
ime" by T. Yoshida et al.^, 1996, J. Mater. Chem. 6(4), 671-673, "Thres 
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ho Id less antif erroelectricity in liquid crystals and its application to 
' displays" by S. Inui et al.^f\ #ffl##^5594569 #JCg|^S tlfclKSSrffl 

[0 1 5 5] 

-£tf>fgt&«ffi#$J±2. 5Vgg (-fe^/JP»l yam- 2 /i m) GD^©*, Jlffi£*l 
[0 1 5 6] 

ffll#ffl©«ft«©Sifitttiu A»ffi!I©flS3fe*©38iS«itc>9'UTe^ii:^l (*o* 
[0 15 7] 

0 8 ic^ s ti «fc e> ic, r © «fc e> 3&m l # v^jR&&*tt«-£?Ka zm^zt 

[0 1 5 8] 

M;U£, 5 v~8 vgftJc8ra.&;ifc#ortBfcfc<& 0 ioT, K9>f/t©S& 
[0 1 5 9] 
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Aft £ * M«tt#IS5JT? £ 5 o 
[0 16 0] 

it, itmmLDDm® u&mm^mmnm ©(b^/jnsj&tft (#ga.tf, on 

m~ 5 0 Onm^tliO n m~ 2 0 0 n m) £Jg V\ V^T&^^CC&S 

o 

[0161] 
[0 16 2] 

* fe, 3 © £ e» fcan l ^ v ^ssaagmtta^ifta & jb v> & 3 1 iz ± o t<s«ee 
mm ftMm 2 n * © t% ^a^m^it ©<gm*« a tf^si s ti * . 

[0163] 
[0164] 

^■±tci|jttftS*ifeR isc^ot^f, as 1 c^n-feyif^OT^f vuzfu 
•fey-frJcJSmLTfc&^U D/A3>;t-*«©f#ftilB»^e>J«f»S ( 

gt^«fg. phs, ^A4nsn^¥=L-*) m<D-&mWimmzmmi,T%£k\<\ 
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[0 16 5] 

ftJlC&C PU37 2 1 , R AM 2 2, ^n«^3> hD-72 3, ^^>yS/a^ 

OjK- h 2 7mfr*>mf&ZftZ>o 
[0 16 6] 

turn, msi^-r^j tu^u-kyy-teffimkCtc.— ni^cD^-r^n 

[0 16 7] 

(Integrated Circuit) 2 87ffeS. I C 2 8 l±^#^f>y^2 9± 

cjgjfc s *i fcmmfcm® z * ^ ^ ^ * b fe«iBiai&T? & s - 

[0 16 8] 

^©ii^ftSNf t*;i/MT FT 3 0, Pft*;i/STFT3 1t^5o 
[0 16 9] 

* . #H»J c ^ b v >f * n :7 n v im» * ic &4£ $ ti r 

[0 17 0] 
[0171] 
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06 (A) tt»««ggT?*y. **2 0 0 1, ^ffi*aJ2 0 0 2, W^A^^P 
2 0 0 3, 2 0 04. 9kftX4y s f'2 0 0 5. 7>5^2 0 0 6T'W 

#JK38lJ§& : &?*ffi±SlS2 0 0 2, W^A*^|S2 0 0 3, &a?&iK 2 0 0 
4^>^©fts©fg-&«!llii|iffi!&JcaiM't-Sii:^-e^«o 

[0 17 2] 

0 6 (B) ttlf^a-j&jl^Tf&y, ##2 101. i^ft2 102, ^A* 
gP2 1 0 3. ^X>f«yf 2 10 4. Ay^U-2 10 5, 2 1 0 6T'i 

&znz> 0 *ffimmzm*mw:2 102, f?fA*»2 1 0 3.-*>*©te<zMi#*i 

[0 17 3] 

06 (C) H^/W^HS/lfa.-* (^-tf;i/3>hfn-^) -e&y, *ft22 
0 1, #*^gB2 2 0 2, ^^$2 2 0 3, i#^^f7f 22 04, ^it2 
2 0 5T-*tJ&£*l£o ^M^tt^^S 2 2 0 5 ^0>fffi(2##$!j$l|IIg&lCj§ 

[0 1 7 4] 

0 6 (D) lii-y;i/Sf^ W£&*;, ##2 3 0 1, 'ia*SS2 3 0 2 
, T-Ag|5 2 3 0 3 *^ili^If 2 3 0 2 ^<Dffitf>fg#0J 

wnis&tc m m -t & r t # -e ^ s . 

[0 17 5] 

06 (E) taUTM^n^ *#2 4 0 1, )tl2 4 0 2, &m 

it2 4 0 3, I3ietf-A^^ij«y^24 04, U 7 1/ V # - 2 4 0 5 , 24 0 
6, X^J->24 0 7tM$tl5„ *»itta^it2 4 0 3^tf>fffitf)fi 
#«MS1& fC II f £ r i: # T?^ £ „ 
[0 17 6] 

06 (f) itm^mm im^mm) -e&u, *#2 5oi, ^^2 502, 

2 5 0 3, |B1ftfttt2 5 04, |g#X>f 7f2 5 0 5, 7>^2 5 0 6T« 
£*l£ 0 *»q§tt^a«2 5 0 2, 2 5 0 3 ^©ffiafe^MWISKlcaUB-r 

[0 17 7] 
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JSIC, DVD (Digital Versatile Disc)-^ % CDlCgB'H$tlfeB!fe0, 

[0178] 

[0®cofigtfi&|ftHJ3] 

si] ©feasixs & ^*r B. 

0 2] ill>7>^^ <0^8XiS:^tH. 
[03] Sr^-T So 

04] ««^$|«©*^*^^H. 

05] ¥*#H«&©#fifc&33^e!. 

0 6] $:^t-0o 

0 7] m^m^fA^->5:m^;^ic^Lfe®o 

0 8] Ml; & v^|iH^lSI*tt^8'&«[a©4#ttH. 
09] M7--^iffliifil«ffios EMi^m 
[0io] »MT--/i/tfe©jeattSIKlBl^ffi©SEMfi§S^S 0 

ui] «Mr--^t&©jeattsiiRBi^ffi©AFM«i 0 

312] «ST--/Hfe©*SSi£Sl3RJK^ffi©AFM«l 0 
313] ^?ST — -;i/BuO A FM^CDlSS ©Histogram (tXh^A) 
Bearing Ratio$j$g 0 

314] ^MT — -/l/tfe<Z> A FMi©I$ ©Histogram (kX^^A) # 
^ Bearing Ratioffi^ 0 

315] P - V<Z> 1 / 2 IC 33 -5 Bearing Ratiotf^fH 2 — # 0 
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